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Abstract 

The present invention relates to immunologic adjuvant or re-enforcer, i.e. poly I:C 
containing kanamycin and calcium ions (PICKCa), and especially the application of 
vaccines containing PICKCa for viral infections of humans or mammals. 

Invention Description 

This invention relates to a new immune adjuvant and the vaccine containing this 
adjuvant, especially the PIC compound immune adjuvant and its applications. 

The immune adjuvant is an agent that can improve the immunogenicity. This agent 
enhance nearly all the T-cell mediated immune response to antigens thus the 
adjuvant's immunity is not specific to adjuvant immunity, the adjuvant also can be 
called as immunity intensifier, it can improve antigenic immunity as well as to 
improve the resistance ability to the bacteria, epiphyte, virus, parasite infection and 
cancer. 

It's well known that a vaccine is the most powerful weapon to help our body fight 
viruses. In present vaccine technology, due to the ineffective immunity results of the 
products from genetic engineering, subunit vaccine and some tiny particle inactivated 
whole virus, adjuvant are usually used. Presently, the alum adjuvant is the only 
immune adjuvant approval to be used internationally in humans. The disadvantage of 
alum adjuvant is that it can't stimulate the body to produce cell immunity, and it also 



doesn't work with some antigens to produce humoral immunity etc. thus it is far from 
satisfactory for the actual requirements of an adjuvant. 

To overcome the disadvantages, the purpose of this invention is to provide a new 
adjuvant and vaccine contains this adjuvant. This new adjuvant is stable and safe, it 
can; induce the production of interferon IL-2 to restrain in virus replication, improve 
vaccine potency and improve the production of IgM, IgG and neutralized antibody. 

This invention relates to the application of Poly I:C containing Kanamycin and 
Calcium as the immunologic adjuvant. The short form of Poly I:C containing 
Kanamycin and Calcium is written as PICKCa at the following text. 

In early 70s, it was found that double strand Poly I:C has excellent ability to induce 
the production of interferon, after that its derivative Poly I:C containing poly L-Lys 
and Carboxymethylcellulose, PICLC was also discovered. But Poly I:C can't be 
used in primates as well as human beings. PICLC is to toxic to be applied to the 
human body. So the search continued and finally found PICKCa as a drug used for 
treatment of some kind virus infection. The professionals in this area all know that 
infection and development of a disease are two different concepts. The discovery of 
PICKCa is used after virus infected and after confirmed diagnosis of virus diseases. 
The cure result of PICKCa is also not very satisfactory. Especially it should be 
pointed out that there are no research reports on the use of this known medicine as the 
immunologic adjuvant. 

The dose of PICKCa is known, thus usually l~2mg of PICKCa can be added to each 
vaccine, immune injections should be provided depending on the different types of 
vaccines. So this invention will not provide further explanations for its dose. 

The benefits of this invention related adjuvant PICKCa are: 

1. PICKCa combined with viral antigen or inactivated vaccine can increase the 
antigen or vaccine's immune effect, such as having obvious immuno- adjuvant 
effect. 

2. PICKCa has already been applied on human bodies, so it is easily accepted and it 



may replace the current aluminum adjuvant and has its own potential advantages 
as a new adjuvant. 

3. PICKCa has distinctive anti- virus effects when used alone at the incubation period 
of infection. 

4. PICKCa combined with viral antigen or inactivated vaccine can be used to treat 
viral disease better than when used alone. 

Due to the non specific immune property of adjuvants, PICKCa will play a very 
important role in the treatment of virus, bacteria and parasite infection as well as 
anti-cancer, especially will have obvious immune adjuvant effects to the various 
vaccine. This article relates to the vaccine including human rabies vaccine, epidemic 
hamorragic fever vaccine, but not limited to these. 

Figure instructions: 

Fig.l. Detection of interferon induced by PICKCa. 
Fig.2. Detection of interleukin 2 induced by PICKCa. 

Fig.3. Detection of IgG and neutralizing antibody in mice induced by PICKCa. 

Fig.4. PICKCa decreases the death rate of infected rabid mice. 

Fig. 5 Results in detection of IgM, IgG neutralized antibody in serum samples derived 
at different times from immunized OFI mice with combination of PICKCa and rabies 
viral antigen. 

Fig.6, Fig.7 Results of PICKCa promotes vaccine effects 

Fig. 8 Explanation of PICKCa combined with rabies antigen further reduce the death 
rate of infected mice. 

Fig.9 Determine the safety after the combination of PICKCa and vaccine 

Fig. 10 Shows PICKCa promotes the production of antibody by epidemic hemorrhagic 
fever inactivated vaccine 



To understanding this invention better, the following experiment examples will help to 
explain more details. These examples are not restricted only in the area, but just for 
better understanding of this invention. 

Experiment 1 

PICKCa induces interferon 

20 mice a group, each receives 0.05-0. lmg of PICKCa per injection. Separate their 
serum at different times. By control the pathological changes of VSV virus in L929 
cells, then can test the presence of serum interferon. For the test method, please refer 
Mossman T. Rapid Colormetric Assay for Cellular Growth and Survival: Application 
to Proliferation And Cytotoxicity Assay, J. Immunol Meth. 1983,65:55-63 

The experiment results are shown in Table 1 

The experiment results indicate that PICKCa can induce a high concentration of 
interferon, and can reach the pinnacle while 2 hours after the injection. 

Experiment 2 

PICKCa induces interleukin 2 and the test 

C3H mice, receive antigen, which is inactivated purified rabies virus (IPRV) and 
PICKCa adjuvant. Each should receive 0.1ml for celiac injection. Test IF-2 from the 
mice spleens use 3H tag CTLL cell verifying method. For the method, please refer 
Joffet M. L., etal, Appraisal of Rabies Vaccine Potency by Determination of in vitro, 
Specific interleukin-2 Production, Biological, 1991, 19(2): 113-123. 

The experiment results are shown in Table 2. It indicates that PICKCa can increase 
the IL-2, non-novel. 



Experiment 3 



A/J mice infected by live rabies virus RD 9147, inject PICKCa, using the ELISA 
method (Perrin P. T. Techniques for the Preparation of Rabies Conjugates in 
Laboratory Techniues in Rabies (4th, edition) WHO) or RFFIT method ( Smith J. A 
Rapid Reproducible Rest for Determiniing Rabies Neutralizing Antibody, Bull Wld 
hith Org 1973, 48:535-541) to test cone, in IgG and neutralizing antibody of rabies 
virus in the mice. 0.1ml rabies virus in each mouse, each receives 0.05ml PICKCa 
respectively after 5 hours, 3 days and 7 days, and test the IgG and neutralizing 
antibody respectively. The results are shown in Table 3. 

The results indicate that IgG and neutralizing antibody in RD9147 infected mice will 
be greatly decreased after received PICKCa. PICKCa controlled the growth of the 
virus evidently thus the virus can't stimulate the body to produce the antibodies. 

Experiment 4 

PICKCa reduces death rate of rabies virus infected mice 

40 OF1 mice into 4 groups, 10 mice per group, each infected by rabies virus RD4077 
0.1 ml. Then receives 0.05ml PICKCa after 6 hours, 3 days, 7 days 14 days and 18 
days respectively, observe the death rate. The results are shown in Table 4. 

The results indicate that PICKCa will reduce the death rate of the mice during the 
delitescence of rabies virus 

Experiment 5 

Safety test for integration between PICKCa and rabies virus vaccine 

Add PICKCa respectively into 2 groups of rabies virus vaccine, brain and celiac 
injection, observe the death rate. 

Results show it's safe. Experiment method is from China Codex, acute toxicity test. 



Experiment 1 

46 0F1 mice into 4 groups stochastically. This experiment is to produce vaccine from 
the integration between PICKCa and rabies virus antigen then inject into the mice, 
comparing with this antigen group, antigen with alum adjuvant group and 
non-adjuvant group. Test mice serum samples at different times for the IgM, IgG and 
netralising antibody, the results are shown in Table 5. 

The test method of IgG and neutralising antibody is the same as in the experiment 3, 
to test IgM use ELISA method. 

The results indicate that antigen + PICKCa group can stimulate the body to produce 
IgM, IgG and especially the neutralising antibody more and ahead of time. Alum 
adjuvant will delay the antibody production, so use PICKCa as the adjuvant, the effect 
will be much better than use AL203 adjuvant. 

Experiment 2, 3 

PICKCa promotes effectiveness of the vaccine 

rd 

As Table 6 shows, use NIH method WHO laboratory Techniques in Rabies (3 edition) 
1973, PICKCa can reduce the use of ED50 to 5-10 times, but alum adjuvant only can 
reduce to 1-2 times. 

As Table 7 shows, use NIH method to test the effect of PICKCa for human anti-rabies 
virus vaccine. Results show that PICKCa can improve the effect of human anti-rabies 
virus vaccine observably (international unit), and increase the effectiveness of the 
vaccine to 2.5 international units above standard level. 

Experiment 4 

PICKCa integrates with rabies virus antigen and injected to the mice, can reduce the 
death rate of the mice that have rabies. 



The purpose of this experiment is to observe the protect effect to the RD9147 infected 
mice through PICKCa or AL203 integrated with IPRV. 

As Table 8 indicates that PICKCa integrated with anti-rabies virus vaccine can reduce 
the death rate of the mice greater than if using only PICKCa, if only use inactived 
vaccine will receive tiny effect, and no effect at all if add alum adjuvant. 



Experiment 5 

PICKCa promotes the production of epidemic hemorrhagic fever inactivated vaccine 

This experiment compares with Al(OH)3, PICKCa mixed with epidemic hemorrhagic 
inactivated vaccine, rabbits receive injection for 1ml each weekly, test the blood 
samples at day 14 and day 21, test the production of the antigen using ELISA and 
RPHI methods. 

The results are shown in Table 10. It indicates that PICKCa improves the 
effectiveness of anti-epidemic hemorrhagic fever inactivated vaccine to 4-8 times and 
RPHI antigen to 2 times, alum adjuvant can only improve for 0-4 times, and reduces 
RPHI antigen. 



Claim 

1. Application of poly I:C contains Kanamycin and Calcium in preparation of 
immune adjuvant. 

2. A vaccine contains adjuvant, its characteristic is: the mentioned adjuvant is the 
poly I:C contains Kanamycin and Calcium. 

3. Immune adjuvant of Poly I:C contains Kanamycin and Calcium in produce 
therapeutic vaccine used to mammal and human. 
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&m &84-6 

+PICKCa 2.49 14.1 IU/^^fS. 32 

#J8&84-6 2.03 4.9 lV/#fa 32 
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* 8 PICKCa, k\ a 0 AM Strife 









0 140 660 




96 (19/20)* 96 (19/20) 20 (7/10) 


PICKCa 


30 (3/10) 96 (19/20) 70 (7/10) 


AUOa 


100 (10/10) 96 (19/20) 70 (7/10) 
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*9 &X0lgt-&-%PlCKCa£&ferti8iE 1 fc&ft;h & 







0. 03 ml l. c 


0. 6 ml i. p 


1 


^#89163 




^6/6 




+PICKGa 






2 


^#89163 


#^*2/2 






+PICKCa 
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A -9- I4^jfc* 2ij*cjfc$fr 

EL ISA RPHI ELISa RPHI 



1 


ft#+AI (OH) 8 
+PICKCa 


2048 


/ 


2048 


/ 


2 


&#+Al (OH) s 
+PICKCa 


2048 


/ 


1024 


/ 


3 


rS&^f+PICKCa 


4096 


32 


4096 


32 


4 


ft*+PICKCa 


4096 


32 


4096 


32 


5 


*#A1 (OH) 8 


1024 


/ 


612 


8 


6 


ft#Al (OH) 8 


2048 


/ 


1024 


8 


7 




512 


16 


512 


16 


8 




612 


16 


612 


16 
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EL ISA: * # ft ft W 3H j£ 
RPHI : R£*fc^iL*##]i*& 
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*s m%E.*Lm*fom (V427) jftH#4fc**^WPicKca 



*.*jfe* IgM5SA IgGifc,* +fP#L^*A 
ELISA* ELISA& RFFIT*IU/ml 
AU/ml MlU/mi 



#4?t 

Ag 180 87 0, 26 

Ag+PICKCa 413 264 1. 01 

Ag+Al a O a 231 97 <0, 13 



kg 615 1622 1. 01 

Ag+PICKCa > 1600 4166 6.66 
Ag+AUOa 169 351 0.43 



#14;* 

Ag 479 4900 2. 64 

Ag+PICKa 522 26320 17.24 

Ag+AUOa 408 12000 11.97 
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